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PRELIMINARY AND SHORT REPORTS
SIMULATION OF THE LUPUS ERYTHEMATOSUS PHENOMENON BY
MATERIALS OF FUNGAL ORIGIN*
JOHN R. HASERICK, M.D.
Many investigations have been directed toward a clearer understanding of the lupus
erythematosus phenomenon, which Hargraves' first observed in concentrated bone marrow
preparations from patients suffering with systemic lupus. Sundberg and Lick2 demonstrated
the phenomenon in peripheral blood cells. Subsequent independent studies by Haserick
and Bortz3 and by Hargraves4 revealed that leukocytic rosettes and L .E. cells—the two aspects
of the phenomenon—were actually artificially induced by a factor in the lupus plasma. The
responsible plasma factor was found to occur in the gamma globulin fraction.5 It is specifi-
cally antigenic.6
All of these studies were based upon the use of substances obtained directly from patients
with acute disseminated lupus erythematosus. The mechanism of the phenomenon would
be elucidated if it could be induced completely in vitro, using non-lupus materials. The
purpose of this preliminary report is to describe a method of inducing, in bone marrow
preparations, rosettes of clumped leukocytes and phagocytic cells which closely simulate
the lupus erythematosus phenomenon, by admixture of normal human plasma in which
cultures of fungi have been inoculated.
INTRODUCTION
The reliability of inducing the lupus erythematosus phenomenon with plasma from pa-
tients with the acute disseminated form of the disease served as the basis of a diagnostic
test with two variations.7' S Of several hundred plasma samples tested at the Cleveland
Clinic during the past 2 years, forty-one positive plasma L.E. tests have been found. Ten
of these positive tests were referred for examination from various parts of the United
States and Hawaii. One such plasma, that of Mrs. W.t a patient of University Hospital,
New York University—Bellevue Medical Center, was found to contain peculiar oval bodies,
each with a doubly contoured wall (fig. lb,d), in addition to the usual L.E. phenomenon.
The plasma had been in transit 3 days before testing. Examination of the control dog
marrow preparation and four other negative plasma L.E. tests performed simultaneously
on this dog marrow failed to reveal these bodies. The New York plasma was cloudy. A
methylene blue smear revealed hyphae and spores identical with those noted in the bone
marrow smear. The fungus was subsequently identified as Aspergillus niger.
PROCEDURE
The fungus must be provisionally considered a contaminant. But to determine what
part its presence might have played in producing the positive L.E. test, a platinum loopful
of the New York serum was inoculated into 5 cc. of normal human plasma. Such a small
amount of lupus plasma, so diluted, would not induce, by itself, a positive L.E.
test. Twenty-four hours later, k cc. of the inoculated plasma was added to dog marrow in
the usual method of testing for the L.E. phenomenon.3' Examination of the bone marrow
preparation revealed extensive rosettes of clumped leukocytes around a pale blue sub-
* From the Cleveland Clinic and the Frank E. Bunts Educational Institute.
Received for publication Feb. 5, 1951.
t According to information from Dr. Marion B. Sulzberger and Dr. Jack Wolf, Mrs.
F. W. is a 48 year old Negress who has been hospitalized since November, 1950 with the
diagnosis of subacute or acute disseminated lupus erythematosus.
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FIG. 1. Dog bone marrow preparations after adding normal plasma—fungus mixture
simulating lupus erythematosus phenomenon. (a) Rosettes of clumped leukocytes. (b)
Rosette containing three spores. (c) Phagocytic cell resembling L.E. cell. (d) Phagocytie
cell resembling L.E. cell. Note chlamydospores.
stance. (fig. la,b). A control preparation which had not been inoculated produced no
change.
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The possibility remained that enough L.E. plasma was transferred to induce the phe-
nomenon. In order to rule out this possibility, a loopful of the plasma-free fungus culture
was inoculated upon normal human plasma, and incubated at room temperature for 24
hours. One half cubic centimeter of the plasma, now cloudy with the contaminant, was
tested against dog marrow. Rosettes of clumped leukocytes were noted in abundance in
the marrow preparations. A few phagocytic cells closely resembling L.E. cells were found.
(fig. lc,d). The most common observation was the presence of leukocytes attached to the
hyphae, but this was not necessarily associated with rosettes of leukocytes and/or phago-
cytic cells (fig. 2).
FTG. 2. Leukocytes clumped on a hypha
Cultures of six other common fungi were inoculated into 5 cc. specimens of pooled hu-
man plasma. After 24 hours of inoculation at room temperature, strands of fungi were
grossly visible in each sample. The fungus-plasma mixtures were shaken, and Icc. was
tested with heparinized bone marrow. The preparations were studied for the presence of
leukocytes on the strands of hyphae, in rosettes, and as phagocytic cells. The results are
summarized on Chart 1. It will be noted that all of the fungi attracted leukocytes to the
hyphae, but only Aspergillus niger and Trichophyton gypseum induced rosettes of leuko-
cytes. Two cultures of Aspergillus niger were tested. A stock culture induced no phagocytic
L.E. type cells. The culture isolated from the New York plasma induced occasional cells
which bore a striking resemblance to L.E. cells (fig. lc,d). The phenomenon was more
striking when the cultures were allowed to mature several days.
Bacterial contamination inhibited all phases of the phenomenon. Blood cultures from
several patients with positive plasma L.E. tests failed to reveal fungous infection.
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COMMENT
No false positive plasma L.E. tests have been observed as yet iii the special hematology
laboratory of the Cleveland Clinic. hence, the artificial induction of an alteration closely
resembling the lupus erythematosus phenomenon suggests a possible serologic relationship
between fungi, of particularly the Aspergillus group, and the L.E. plasma factor. This in
turn raises the question of etiologic association between Aspergillus or other fungus and
acute disseminated lupus erythematosus. That such may occur is suggested by occasional
clinical observations. Thus postmortem examination of a patient who died in 1949 at the
Cleveland Clinic with classic acute disseminated lupus erythematosus, revealed extensive
pulmonary aspergillosis. Recently, Soffer, Levitt and Baehr9 reported a case of lupus
erythematosus which did not respond to ACTH therapy. This patient died of "an inter-
current fungous infection of the lung". The presence of Aspergillus niger in plasma and
bone marrow of the New York patient may also be adduced, although it may well have
been a contaminant.
CHART 1
FUNGUS
LEUKOCYTES
OR
EYPHAE
ROSETTES
OF
LEUKOCYTES
o
PHAGOCYTICI.E."
TYPE CELLS
o1. Candida albicans +
2. Alternaria + 0 0
3. Rhizopus nigricans + o o
4. Trichophyton gypseum + weak + 0
5.
6.
7.
Aspergillus fumigatus
Aspergillus niger (stock)
Aspergillus niger (patient)
+
+
+
weak +
weak +
+
0
0
occasional
Addendum: Since this article was submitted for publication, a case of moniliasis with
L. E. cells has been reported. See: Gausewitz, P. L., Jones, F. S., Worley, G.: Fatal Gen-
eralized Moniliasis. Am. J. Clin. Path. 21: (Jan.) 1951.
Many factors must be studied before fungi can be accepted as directly related to the
L.E. factor. The present preliminary report deals only with cultures of 1 to 7 days dura-
tion. It remains to be seen whether time will produce changes in the fungi, and in their
capacity to induce the phagocytic phenomenon. It is entirely possible that the fungi pro-
duce rosettes of leukocytes and phagocytic cells in a different manner from the factor of
acute disseminated lupus erythematosus. Presumably, the L.E. factor acts much like an
opsonin in rendering protein masses in the bone marrow attractive to polymorphonuclear
leukocytes for, without the L.E. factor, the protein masses are seen to lie free without
adhering leukocytes. The fungal hyphae, on the other hand, have a demonstrable foreign
body effect in attracting leukocytes. The material in the center of the leukocytic rosettes
and engulfed within the phagocytic cells may be degenerated portions of the fungi, which
act as foreign material having no opsonin effect whatever. Other fungi remain to be tested.
The scope of this report is intended merely to be preliminary and provocative. It neces-
sarily raises questions which must for the present remain unanswered.
One clear-cut fact emerges. The investigator responsible for diagnostic plasma L.E. tests
must avoid contamination of the plasma specimens with fungi. A misinterpretation of the
phagocytic phenomenon induced by the fungi may lead to a false positive L.E. test.
SUMMARY
Fungi, particularly of the Aspergillus group, induce an alteration closely resembling
the lupus erythematosus phenomenon when added to heparinized bone marrow prepara-
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tions. Rosettes of clumped leukocytes and phagocytic cells of the "L.E. cell" type are
observed.
The author is indebted to Mr. Alfred Reich and Miss Mary Stepien for their invaluable
technical assistance.
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